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Claims 

1 . A method of operating a telecommunications system in which mobile terminals may 
communicate with base stations over an air interface and a communications network is 

5 provided for linking each base station to other points in the network via one or more nodes, 
a communication to another user terminal being supported by one or more first radio links 
between one or more current base stations and a mobile terminal through a plurality of 
current nodes of the system, the method comprising the steps of: 

providing to the mobile terminal information defining explicitly a least some of the current 
10 nodes of the communications network supporting the communication; and, in preparation 
for setting up a further radio link between the mobile terminal and a target base station 
while the current one or more first radio links are still supporting the communication or one 
or more of the first radio links has just been lost: the mobile terminal transmitting the 
information defining explicitly a least some of the current nodes of the communications 
15 network supporting the communication to the target base station. 

2. A method according to claim 1, wherein the information is list of addresses of the 
relevant network nodes. 

20 3. A method according to claim 1 or 2, further comprising the step of at least partially re- 
using the old communication path supporting the one or more first radio links for the new 
communication path including the further radio link, whereby the reused part of the old 
communication path terminates on one of the nodes defined in the information. 

25 4. A method according to any of the previous claims, wherein the method is part of 
handover procedure or call re-establishment or assignment of a target base station to 
candidate set from neighbour set or assignment of a target base station from candidate set 
to active set. 

30 5 . A method according to claim 4, wherein the method is part of a handover procedure and 
the further radio link is set up before the one or more first radio links are terminated. 
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6. A method according to any previous claim, further comprising the steps of: providing the 
mobile terminal with pre-authenticated reference data for that mobile terminal; copying the 
pre-authenticated reference data to at least some of the current nodes of the 
communications network supporting the communication; and, in preparation for setting up 
5 the further radio link between the mobile terminal and the target base station: the mobile 
terminal transmitting at least a part of the pre-authenticated reference data to the target base 
station. 



7. A method according to any previous claim, further comprising the step of: 

10 the target base station beginning fast power control with the mobile terminal in preparation 
for setting up the further radio link between the mobile terminal and the target base station 
before the path through the network supporting the further radio link is complete. 

8. A telecommunication system in which mobile terminals communicate with base stations 
15 over radio links, comprising: 

a communications network for linking each base station to other points in the network via 
one or more nodes, a communication between a mobile terminal and another user terminal 
being connected via one or more first radio links to one or more current base stations and 
through a plurality of current nodes of the network, wherein, in preparation for setting up a 
20 further radio link between the mobile terminal and a target base station while the current 
one or more first radio links are still supporting the communication or one or more of the 
first radio links has just been lost, the mobile terminal is adapted to transmit to the target 
base station information defining explicitly at least some of the current nodes of the 
communications network supporting the communication. 

25 

9. A system according to claim 8, wherein the information is list of addresses of the relevant 
network nodes. 



30 



10. A system according to claim 8 or 9, wherein the communication path including the 
further radio link partially re-uses the communication path including the one or more first 
radio links, the reused part terminating on one of the nodes defined in the information. 
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1 1 A system according to any of the claims 8 to 10, wherein the system is adapted to 
provide the mobile terminal with pre-authenticated reference data for that mobile terminal 
and for copying the pre-authenticated reference data to at least some of the current nodes of 
the communications network supporting the communication, and, in preparation for setting 
5 up the further radio link between the mobile terminal and the target base station, the mobile 
terminal is adapted to transmit to the target base station at least a part of the pre- 
authenticated reference data. 

12. A system according to any of the claims 8 to 11, wherein the target base station is 
10 adapted to begin fast power control with the mobile terminal station before the path through 
the network supporting the further radio link is complete. 

13 . A method of operating a telecommunications system in which mobile terminals may 
communicate with base stations over an air interface and a communications network is 

15 provided for linking each base station to other points in the network via one or more nodes, 
a communication to another user terminal being supported by one or more first radio links 
between one or more current base stations and a mobile terminal through a plurality of 
current nodes of the system, the method comprising the steps of: providing the mobile 
terminal with pre-authenticated reference data for that mobile terminal; copying the pre- 

20 authenticated reference data to at least some of the current nodes of the communications 
network supporting the communication; and, in preparation for setting up a further radio 
link between the mobile terminal and a target base station while the current one or more 
first radio links are still supporting the communication or one or more of the first radio links 
have just been lost: the mobile terminal transmitting at least a part of the pre-authenticated 

25 reference data to the target base station. 

14. A telecommunication system in which mobile terminals communicate with base stations 
over radio links, comprising: 

a communications network for linking each base station to other points in the network via 
30 one or more nodes, a communication between a mobile terminal and another user terminal 
being connected via one or more first radio links to one or more current base stations and 
through a plurality of current nodes of the network, wherein, the system is adapted to 
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provide the mobile terminal with pre-authenticated reference data for that mobile terminal 
and for copying the pre-authenticated reference data to at least some of the current nodes of 
the communications network supporting the communication, and, in preparation for setting 
up a further radio link between the mobile terminal and a target base station while the 
5 current one or more first radio links are still supporting the communication or one or more 
of the first radio links have just been lost, the mobile terminal is adapted to transmit to the 
target base station at least a part of the pre-authenticated reference data. 

15. A method of operating a telecommunications system in which mobile terminals may 
10 communicate with base stations over an air interface and a communications network is 

provided for linking each base station to other points in the network via one or more nodes, 
a communication to another user terminal being supported by one or more first radio links 
between one or more current base stations and a mobile terminal through a plurality of 
current nodes of the system, the method comprising the steps of: 
15 in preparation for setting up a further radio link between the mobile terminal and a target 
base station while the current one or more first radio links are still supporting the 
communication or one or more of the first radio links has just been lost: 
the target base station beginning fast power control with the mobile terminal before the path 
through the network supporting the further radio link is complete. 

20 

16. A telecommunication system in which mobile terminals communicate with base stations 
over radio links, comprising: 

a communications network for linking each base station to other points in the network via 
one or more nodes, a communication between a mobile terminal and another user terminal 

25 being connected via one or more first radio links to one or more current base stations and 
through a plurality of current nodes of the network, wherein, in preparation for setting up a 
further radio link between the mobile terminal and a target base station while the current 
one or more first radio links are still supporting the communication or one or more of the 
first radio links has just been lost, the target base station is adapted to begin fast power 

30 control with the mobile terminal station before the path through the network supporting the 
further radio link is complete. 



WO 00/24213 

29 



PCT/EP99/07934 



17. A mobile terminal for use in a telecommunication system in which mobile terminals 
communicate with base stations over a radio interface via one or more radio links, the 
mobile terminal being adapted to transmit to a target base station information defining 
explicitly at least some of the current switching nodes of the communications network 
5 supporting an existing communication between the mobile terminal and one or more current 
base stations over one or more current radio links in preparation for setting up a new radio 
link between the mobile terminal and the target base station while the one or more current 
radio links are supported or have just been lost. 

10 1 8 . A mobile terminal according to claim 1 7, wherein the information is list of addresses of 
the relevant communications network nodes. 

19 A network element for use in a telecommunication system in which mobile terminals 
communicate with base stations over radio links, the network element being adapted to 

15 receive information explicitly defining at least some of the current nodes of the 

communications network supporting an existing communication between a mobile terminal 
and one or more current base stations over one or more current radio links, and for setting 
up a communications path with a further network element using the explicit information in 
preparation for setting up a further radio link between the mobile terminal and the target 

20 base station while the current radio links are still supported or have just been lost. 

20. A system or method according to any previous claims, wherein the explicit information 
defining nodes supporting the existing communication includes explicit information defining 
at least two levels of a hierarchical telecommunications network. 
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I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
' response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1 -24 as originally filed 

Claims, No.: 

! _ 2 2 with telefax of 01/1 2/2000 

Drawings, sheets: 

1/5-5/5 as originally filed 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
* language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
B paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

El not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E3 all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Claims 1 -22 
Claims 



Claims 
Claims 



1-22 
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Industrial applicability (IA) Yes: Claims 1-22 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Reference is made to the following documents: 

D1: WO 97 24897 A 

D2: WO 98 36607 A 

D3: WO 98 32262 A 

D4: WO 91 07037 A 



Re Item IV 

Lack of unity of invention 

The present claims relate to inventions which are not so linked as to form a single general 
inventive concept, Rule 13.1 PCT. The inventions are as follows: 

Invention I: Claims 1-12, 17-22 
Invention II: Claims 13, 14 
Invention III: Claims 15, 16 

Invention I is directed to a method of operating a telecommunication system and the 
corresponding telecommunication system, mobile terminal and network element, in which 
the mobile terminal is provided with information which, in preparation for setting up a 
further radio link between the mobile terminal and a target base station, is transmitted by 
the mobile station to the target base station (known from D1 , page 6, line 27 - page 7, 
line 9; D2, page 4, lines 10-14 and D3, page 4, lines 10-14), this information defining 
explicitly at least some of the current nodes of the communications network supporting 
the communication. 

Invention II is directed to a method of operating a telecommunication system and the 
corresponding telecommunication system, in which a mobile terminal is provided with 
information which, in preparation for setting up a further radio link between the mobile 
terminal and a target base station, is transmitted by the mobile station to the target 
base station (known from D1, page 6, line 27 - page 7, line 9; D2, page 4, lines 10-14 and 
D3, page 4, lines 10-14), this information being at least a part of the preauthenticated 
reference data. 
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Invention III is directed to a method of operating a telecommunication system and to the 
corresponding telecommunication system, in which a target base station begins a fast 
power control with a mobile terminal before the path through the network supporting 
a further radio link is complete. 

Inventions I and II are related as possible solutions for the known problem of improving 
the handover performance of a mobile communication. Inventions I and II, however, do 
not have to utilize the specifically claimed aspects of one another. There is no technical 
relationship of the required kind among the problems they solve (how to speed up the 
reconstruction of the path through the network nodes for invention I and how to speed 
up the authentication procedure for invention II), and hence among the solutions as 
represented by the claimed inventions I and II. 

Invention III limits some of the disturbing effects of a mobile terminal starting the fast 
power control as soon as possible. Invention III, however, does not have to utilize the 
specifically claimed aspects of transmitting information of the network nodes or the 
preauthenticated reference data of inventions I and II, respectively. 

When entering into the regional phase, the applications should be divided into divisional 
applications, each of which relates to one of these inventions listed above. 

The respective divisional applications should be limited to one of the inventions each, and 
those parts of the application relating to the other inventions should be eliminated from the 
description. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

I. First invention according to claims 1-12, 17-22 

1.1 The first invention relates to a method of operating a communications system in 
which mobile terminals may communicate with base stations over an air interface 
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wherein a communications network is provided for linking each base station to other 
points in the network via one or more nodes and to the corresponding 
telecommunication system, mobile terminal and network element according to 
respective independent claims 1, 8, 17 and 19. 

1.2 When a mobile terminal moves during a communication from one cell served by a 
base station (original base station) to another cell it is necessary to "handover" the 
mobile terminal to the base station (target base station) of the new cell. Handover 
procedures are well known in the art. 

Document D1 describes a method for setting up a communication with a target base 
station in a mobile telecommunication system when a call has been lost after an 
inter-MSC (Mobile Switching Center) handover. Information is sent by the mobile 
terminal to the target base station containing the Last Location Area Identifier of 
the mobile station. 

1.3 A main disadvantage related to the known handover procedure is the time needed 
to perform it since the ongoing communication is interrupted during this time. 
Particularly, telephone conversations are considered to require a very quick handover 
with little loss or delay of the communication. 

1.4 The first invention overcomes this problem by providing a method for setting up a 
communication with a target base station in a mobile telecommunication system, the 
corresponding telecommunication system, mobile terminal and network element 
according to respective independent claims 1, 8, 17 and 19. 

According to the essential features of the first invention, in preparation for setting 
up a further radio link between the mobile terminal and a target base station, 
information defining explicitly at least some of the current nodes of the 
communications network supporting the communication and which has been 
provided to the mobile terminal in a preceding step, is sent by the mobile station to 
the target base station. 

1.5 The first invention provides the advantage of allowing a rapid setting up of a partly 
new path to the target base station while maintaining optimal use of existing paths 
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of the communication. 

1.6 The subject-matter of the first invention as claimed in respective independent claims 
1, 8, 17 and 19 is neither disclosed in, nor rendered obvious by the remaining prior 
art documents cited in the international search report since said documents do not 
describe the method, telecommunication system or mobile station according to the 
particular feature combination of the present invention or part thereof as defined in 
respective claims 1 , 8, 17 and 19. Documents D2 and D3 are related to the handover 
procedure but dealing with other aspects and document D4 describes a power 
control system for a mobile telephone system. 

1. 7 The subject-matter of respective independent claims 1,8, 17 and 19 is, therefore, 
considered to be new and to involve an inventive step, Articles 33(2) and (3) PCT. 

L8 As claims 2 to 7 and 20, 9 to 12 and 21, 18 and 22 are dependent on respective 
claims 1 , 8 and 17, said claims do also meet the requirements of Articles 33(2) and 
(3) PCT. 

I.9 The first invention is susceptible of industrial application, Article 33(4) PCT. 



II. Second invention according to claims 13,14 

11.1 The second invention relates to a method of operating a communications system in 
which mobile terminals may communicate with base stations over an air interface 
wherein a communications network is provided for linking each base station to other 
points in the network via one or more nodes and to the corresponding 
telecommunication system according to respective independent claims 13 and 14. 

11.2 When a mobile terminal moves during a communication from one cell served by a 
base station (original base station) to another cell it is necessary to "handover" the 
mobile terminal to the base station (target base station) of the new cell. Handover 
procedures are well known in the art. 

Document D1 describes a method for setting up a communication with a target base 
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station in a mobile telecommunication system when a call has been lost after an 
inter-MSC (Mobile Switching Center) handover. Information is sent by the mobile 
terminal to the target base station containing the Last Location Area Identifier of 
the mobile station. 

11.3 A main disadvantage related to the known handover procedure is the time needed 
to perform it since the ongoing communication is interrupted during this time. 
Particularly, telephone conversations are considered to require a very quick handover 
with little loss or delay of the communication. 

11.4 The second invention overcomes this problem by providing a method for setting 
up a communication with a target base station in a mobile telecommunication system 
and the corresponding telecommunication system according to respective 
independent claims 13 and 14. 

According to the essential features of the second invention, in preparation for 
setting up a further radio link between the mobile terminal and a target base station, 
information defining at least a part of the pre-authenticated reference data and 

which has been provided to the mobile terminal in a preceding step, is sent by the 
mobile station to the target base station. 

11.5 The second invention provides the advantage of allowing rapidly verification of the 
signature of the mobile station. 

11.6 The subject-matter of the second invention as claimed in respective independent 
claims 13 and 14 is neither disclosed in, nor rendered obvious by the remaining prior 
art documents cited in the international search report since said documents do not 
describe the method or telecommunication system according to the particular feature 
combination of the present invention or part thereof as defined in respective claims 
13 and 14. Documents D2 and D3 are related to the handover procedure but without 
the smallest relationship to the authentication procedure; document D4 describes a 
power control system for a mobile telephone system. 

11.7 The subject-matter of respective independent claims 13 and 14 is, therefore, 
considered to be new and to involve an inventive step, Articles 33(2) and (3) PCT. 
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II. 8 The second invention is susceptible of industrial application, Article 33(4) PCT. 

III. Third invention according to claims 15,16 

111.1 The third invention relates to a method of operating a communications system in 
which mobile terminals may communicate with base stations over an air interface 
wherein a communications network is provided for linking each base station to other 
points in the network via one or more nodes and to the corresponding 
telecommunication system according to respective independent claims 15 and 16. 

111.2 When a mobile terminal moves during a communication from one cell served by a 
base station (original base station) to another cell it is necessary to "handover" the 
mobile terminal to the base station (target base station) of the new cell. In some 
mobile communication systems (spread spectrum) the fast power control is essential 
to avoid interference. Both the handover and the fast power control procedures are 
well known in the art. 

Document D1 describes a method for setting up a communication with a target base 
station in a mobile telecommunication system when a call has been lost after an 
inter-MSC (Mobile Switching Center) handover. Furthermore, document D4 discloses 
a method for controlling the transmission power in a CDMA cellular mobile telephone 
system. 

111.3 A main disadvantage related to the control of the transmission power of a mobile 
station are the disturbing effects of the mobile station close to the border of one cell 
on a neighbouring cell like it is the case during a handover procedure. 

111.4 The third invention overcomes this problem by providing a method for setting up 
a communication with a target base station in a mobile telecommunication system 
and the corresponding telecommunication system according to respective 
independent claims 15 and 16. 

According to the essential features of the third invention, in preparation for setting 
up a further radio link between the mobile terminal and a target base station, the 
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target base station begins the fast power control with the mobile terminal before 
the path through the network supporting the further radio link is complete. 

111.5 The third invention provides the advantage of limiting the disturbing effects of a 
mobile terminal close to the border of one cell on a neighbouring cell. 

111. 6 The subject-matter of the present invention as claimed in respective independent 
claims 15 and 16 is neither disclosed in, nor rendered obvious by the remaining prior 
art documents cited in the international search report since said documents do not 
describe the method or telecommunication system according to the particular feature 
combination of the present invention or part thereof as defined in respective claims 
15 and 16. Documents D2 and D3 are related to the handover procedure but do not 
observe the possibility of an earlier fast power control; document D4 describes a. 
power control system for a mobile telephone system but without the smallest 
relationship to the handover procedure. 

111.7 The subject-matter of respective independent claims 15 and 16 is, therefore, 
considered to be new and to involve an inventive step, Articles 33(2) and (3) PCT. 

111. 8 The third invention is susceptible of industrial application, Article 33(4) PCT. 



Re Item VII 

Certain defects in the international application 

1 . The drawings do not meet the requirements of Rule 11.13 PCT. 

2. The independent claims are not in the two-part form in accordance with Rule 
6.3(b) PCT. 

3. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

4. Document D1 and the relevant background art disclosed therein are not mentioned 
in the opening part of the description (Rule 5.1 (a)(ii) PCT). 
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